This paper firstly uses Stochastic Frontier Analysis method to measure the technical efficiency of China coal listed companies from 1998 to 2008. Then, it constructs panel data model to empirically test the influence of capital structure and equity structure on technical efficiency. The results reveal that both capital structure and equity structure have an inverse U shape relation with technical efficiency, which is consistent with theoretical analysis.
Introduction
Technical efficiency was firstly proposed by Farrel (1957) . From the angle of input and under the condition that the production technology and market price keep unchanged, technical efficiency is the proportion of minimum cost to actual cost in the production needed according to the established elements investment proportion. But Leibenstein (1966) did this from the angel of output. He defined technical efficiency as the proportion of actual output to maximum output under the condition of the same input quantity, input structure, and market price. Based on their definition, technical efficiency is an index to measure the difference between actual value and optimal value of enterprise production. It can reveal and evaluate the comprehensive performance and growth quality of each enterprise and each industry.
Energy is the material basis of human activities. Compared with most countries in the world, China is a typical country with abundant coal and a few oil and natural gas". So coal industry is the basic energy industry of China. Its strategic position is very important. However, there are some problems in China coal industry: (1) Coal enterprises are numerous but small in average size; (2) The main product of coal enterprise is raw coal, being lack of profound processing and utilization; (3) Technology level of coal enterprise is relatively backward, being lack of innovation mechanism and method; (4) Coal trading market is lack of order; And (5) coal safety accident happens frequently. These problems bring about great risk and uncertainty to coal enterprise operation and influence technical efficiency. As we all know, efficiency is the key factor in enterprise development.
What about the technical efficiency of China coal enterprises? What factors will influence it? Based on the data of China coal listed companies from 1998 to 2008, we intend to explore these problems using Stochastic Frontier Analysis .
Currently, there are more than 20 listed coal companies in A-share market of China. But in some of these companies, coal business only accounts for little proportion in all business. So, these companies are not included in the samples. There are 18 listed companies whose main business is coal. They are shown in Table1. 
Measurement of technical efficiency
In economics, there are two methods to measure technical efficiency. One is non-parameter method, such as Data Envelopment Analysis (DEA), which is based on mathematical programming. According to individual input and output of all samples, this method constructs a minimum production possibility set that can embrace production mode of all individuals, that is, an effective set of all elements input and output. The advantage of this method is that it does not need to estimate the production function of enterprise. In addition, it can avoid the problems caused by a wrong function form. The defect of this method is that lots of individual data are needed and requires complex algorithm required. Moreover, it does not describe the production process. Another method is the parameter method, such as Stochastic Frontier Analysis (SFA) which is based on econometric method. It firstly assumes a function form (for example, C-D, CES, etc), then, uses econometric method to estimate the parameters of this function. The biggest advantage of this method is that it can overcome the defects of Deterministic Frontier production function, including sensitivity to data error, lack of stability. So it is an ideal method. Furthermore, this method has a strong policy orientation and can be used to evaluate the effects and efficiency of policy.
Theoretical hypothesis

Capital structure and technical efficiency
The relation between capital structure and corporate performance has been the focus of scholars. Since Modigliani and Miller proposed the MM theorem, many scholars have studied this topic and made great achievements. But they have not got consistent conclusions. Under the condition of considering corporate income tax and personal income tax, Miller (1977) found that the biggest debt ratio is the optimal capital structure. Fama & Miller (2006) believed that issuing bonds can make the enterprise's value be maximized but not necessarily make the value of shareholders and bondholders be maximized. Chen (1999) found that the relation between stock return and capital structure was significantly negative. Zhang (2006) showed that debt financing had positive relation with corporate performance, but it was not significant.
Because debt influences top managers through tax shield and corporate governance, capital structure has positive relation with technical efficiency. But with the increase of debt ratio, the positive effect of debt will decrease and the negative effect will increase. So, the comprehensive effect will be adverse.
Hypothesis 1: Capital structure has inverse U shape relation with technical efficiency.
Equity structure and technical efficiency
Jensen & Meckling (1976) found that the increase of internal stockholders can bring about positive incentive effect and decrease agency cost, which can improve corporate value. McConnell and Servaes (1990) showed that corporate value was the function of equity structure. Tobin Q had curve relation with the stockholdings percentage of internal stockholders. When the stockholdings percentage of internal stockholders is 40%-50%, the Tobin Q is the highest. Xu (1997) found that state-owned stockholding had negative relation with corporate performance. Institutional stockholding has positive relation with corporate performance. Personal stockholding has not significant relation with corporate performance. Sun (1999) showed that Tobin Q had curve relation with the first biggest stockholding. When the first biggest stockholding is 50%, Tobin Q is the highest.
Hypothesis 2: Equity concentration degree has curve relation with technical efficiency. It is inverse U shape.
Design of model and variables
Model design
The basic model of SFA can be represented as, leverage and gqjg refer to size, capital structure and equity structure of listed company.
Variables design
The variables used in empirical study are selected as follows. (1) All data comes from CCER database and 2008 annual reports of listed companies.
Empirical test
This paper uses Frontier4.1 software to make parameter estimation. The method is maximum likelihood. Table 2 lists the results of test. Table3 lists the average technical efficiency of every year of coal listed companies. Table 4 lists the average technical efficiency of every coal listed company. 
Conclusions
Appraisal of technical efficiency and its influential factors is the focus of scholars. This paper uses Stochastic Frontier Analysis method to estimate the technical efficiency of China coal listed companies. Then, it makes empirical study on the influence of capital structure and equity structure on technical efficiency. The results reveal that both capital structure and equity structure have inverse U shape with technical efficiency.
According to our study, China coal listed companies should have proper debt ratio, which can promote the increase of technical efficiency. When debt ratio is higher than proper level, it will limit corporate investment and decrease technical efficiency. Similarly, China coal listed companies also should have proper equity structure.
